Jules Richard (1863 Richard ( -1945 contributed significantly to cladoceran taxonomy before he became Director of the Musee Oceanographique de Monaco and assistant to Prince Albert I-er de Monaco. His collection, including slides and samples preserved in ethanol, was purchased by E. A. Birge, subsequently incorporated into the collection of David G. Frey, and later gifted to the National Museum of Natural History, Smithsonian Institution. A list of publications of Richard about cladocerans is presented, as well a list of all new taxa described by him (three genera and 37 taxa of species rank), with information about type localities, synonymies and taxonomic comments. Lectotypes and in some cases paralectotypes are selected for Daphnia (Ctenodaphnia) bolivari
Introduction
Several biographies exist of the eminent French scientist Jules Richard (Portier 1945; Fage 1946; Rouch 1948; Damkaer 1995) . Richard (18 November 1863 -24 January 1945 ) is best known for his oceanographic research. He was the assistant to Prince Albert I-er de Monaco for many years, occupying positions of the Director of the Musee Oceanographique de Monaco and director of the Prince's publication series. He also served as President of the Zoological Society of France (Portier 1945; Damkaer, manuscript) .
His early scientific activities, however, concerned freshwater microcrustaceans, particularly cladocerans and copepods. His first paper was about reproduction in Daphnia (Richard 1884 ). There followed a series of fifty-eight publications on the taxonomy and faunistics of Cladocera that began toward the end of 1880's. As TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. a result of these efforts, Richard became a key figure in the taxonomy of Cladocera. His interests shifted to marine problems toward the end of the 19th century as his duties as Director of the Musee became more demanding (Fig. 1A) . His last major paper on cladocerans was from 1898, although he published a short note on Penilia in 1905 (Richard 1905) . At the beginning of the 20th century, E. A. Birge at the University of Wisconsin purchased Richard's collection of ethanol samples and slides. The exact date of purchase is not clear. Although Richard prepared a inventory of his collection for Birge (Fig. 2) , only part of the collection may have been purchased by Birge. There is a bill of lading (Fig. IB) , and a letter to Birge from Richard acknowledging receipt of Birge's cheque (Fig. 1C ) and Birge's inventory of samples purchased with number of tubes from each country. Richard may have decided to sell his collection when he understood that he would have no more time for research on cladocerans once in the employment of the Prince. Although Berner (1997) noted that the sale occurred "when Richard retired", this may refer to the time that Richard gave up working with cladocerans because he remained active in science up to his death in 1945 (Damkaer 1995; Damkaer, manuscript) . Birge's collections, "as well samples, slides, and miscellaneous papers and notebooks" (Berner 1997) , including Richard's slides and samples, were incorporated into the collection David G. Frey at Indiana University and gifted to the Smithsonian Institution's National Museum of Natural History (accession number 403774) upon Frey's death (Berner 1997) . The Richard collection consists of 340 samples preserved in ethanol. Frey's collection is now kept at the Museum Support Center in Suitland, Maryland and curated by the Department of Invertebrate Zoology.
The purpose of this communication is to document Richard's contribution to cladoceran taxonomy and to report on that part of Richard's collection now deposited with the National Museum of Natural History. We also provide two examples of the importance of specimens preserved in Richard's samples to the redescription of his taxa.
Methods
All samples and slides of Jules Richard at the Smithsonian's National Museum of Natural History were examined. Samples from type localities of his species were found among David G. Frey's hand-written list of Richard's samples in the collection of E. A. Birge. These samples were examined in order to determine if specimens of taxa originally described by Richard were present. Specimens were selected from the samples under a binocular stereoscopic microscope, placed on slides (in a drop of a glycerol) and studied under a compound microscope; most of these undissected specimens then were returned to their jars or tubes. Three adult parthenogenetic and three juvenile females of Pleuroxus letourneuxi and two adult females of Bosmina japonica were dissected under a stereoscopic microscope to study appendages and postabdomen. Drawings were prepared using a camera lucida attached to an Olympus CX41 microscope. A standard system was used for numeration of setae on thoracic limbs as initially proposed by Kotov (2000) for Aloninae and subsequently applied for Chydorinae (Smirnov et al. 2006) . Jules Richard did not make efforts to select types of his taxa he named (a practice widely followed at that time by taxonomists working with small crustaceans). However, he kept his samples and slides in a good order. Specimens in these samples cannot be regarded as types, and Richard did not leave any notes in the samples about specimens he had identified (with one exception, see below). However, in many cases, we can be reasonably certain that the specimens Richard examined in naming a particular species were taken from only one or few of the samples; in this sense these samples are more valuable that topotypic samples collected at a later date or by another taxonomist. As a result, these samples contain valuable specimens to further revision of the Richard's taxa. In addition to his Collection Accession ledger, David Prey prepared a separate set of inventory cards for all of his samples, including those of Richard. There is one inventory card for each sample, and on each card is recorded the name of each species from the sample determined by Prey or by colleagues who studied his samples. Some of Richards's samples were studied in detail by Prey, and his determinations, not Richard's, are presented on this set of cards.
Slides prepared by Jules Richard are stored in metal file cabinets A and E along with slides of E. A. Birge. Richard's slides are easily recognized by his calligraphic handwriting on the labels. The majority of Richard's slides are in good state, but many of Birge's semi-permanent slides are dried now. There is a special handwritten set of cards referring to Richard's slides, apparently made by Birge (Berner 1997) . Finally, there is a set of cards made by Richard which refer to some small tubes. Apparently specimens were selected from these tubes by Richard and identified by him. Although there is a special small label "Richard's tubes" for this subset of cards among the Birge card catalog, unfortunately, these tubes are absent in the David G Prey collection or in any other collection of NMNH. Aside from the samples that were sold by Jules Richard to E. A. Birge and eventually incorporated into the David G. Prey collection, efforts to discover whether other samples or slides of Richard are present in any other museums, for example Musee Oceanographique de Monaco, were unsuccessful.
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Types of Jules Richard in the Natural History Museum, London, U.K. Lieder (1996) and Kotov (1997a, b Richard's specimens in DFG. According to the hand-written catalogue, sample DGF 723 was from "Balige (Lac Toba, Sumatra)", coll. in 24.xi.1891 by M. E. Modigliani. However, according to the label in the jar 723, this sample is from Lake Titicaca and collected in 1969. So, the initial sample with number 723 is no longer present in the collection, and there are no other samples from Lake Toba in the Richard's collection now. Lectotype and paralectotypes were selected from this sample and sent to NHM by V. Kofinek during his visit to David G Frey in 1971 -1972 Comments. This valid species is apparently rare, occurring only in Sumatra and Sulawesi, Indonesia (Korovchinsky 2004 ). Richard, 1894 Diaphanosoma Sarsi Richard 1894b Richard 1895d, p. 365-367, PI. 15: figs 1, 8; Korovchinsky 1981, p. 825-827, fig. 8; Korovchinsky 1992, p. 47^9, figs 236-245; Korovchinsky 2004, p. 316, figs 118 (3-7) , 120(1^).
Diaphanosoma sarsi
Type locality. "Lac Toba" (Richard, 1894b) , North Sumatra, Indonesia. Type specimens. Lectotype NHM 1981 .834. Paralectotypes NHM 1981 .
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Richard's material in DGF. See D. modigliani for fate of sample DGF 723. Lectotype and paralectotypes were selected from the sample is no longer present in the collection and sent to NHM by V. Koffnek during his visit of David G. Frey in 1971 -1972 Comments. This is a valid, tropical-subtropical species of eastern hemisphere (Korovchinsky 2004 Comments. Valid species (Glagolev 1995; Alonso 1996) . Flossner (1972) Other samples from vicinities of Bone (DGF 725, 758, (764) (765) (766) 770, 773, 796) do not contain this taxon. Comments. Valid species (Glagolev & Alonso 1990; Glagolev 1995; Benzie 2005) .
Daphnia (Daphnia) jardinei incerta Richard, 1896
Hyalodaphnia Jardinei var incerta Richard 1896a, p. 343-344, PI. 25: fig. 6 . Type locality. Not described accurately; species descriptions based on samples from many localities in Germany, Czech Republic, Ukraine, Finland and U.S.A. Richard's specimens. Unknown. The only sample from any of the listed European countries is DGF 958. However, this sample is from Borkum Island, Germany. Richard (1898a) refers to this sample but does not list any cladoceran taxa from it.
Comments. Junior synonym of D. cucullata Sars, 1862 according to Flossner (1972) .
Daphnia {Daphnia) curvirostris insulana Richard, 1895
Daphnia pulex var. Comments. The morphology of the specimens on these two slides cannot be observed well enough to make a determination of the species from its description. Flossner (1972 Flossner ( , 2000 specimens of D. schmackeri belong to D. longispina so the name is a junior synonym of D. longispina O. F. Muller, 1776. However, genetic studies have demonstrated the presence of specimens belonging to a "non-European" species similar to D. longispina in Japan, but have not revealed specimens of D. longispina s. str. in Japan (Ishida et al. 2006; Ishida 2007) . In Japan, specimens attributed to D. schmackeri probably are D. dentifera Forbes, 1893, a common pelagic species (Ishida 2007 Comments. Richard remarked only about the large size of this cladoceran (Richard 1896a (Richard , 1898b . This subspecies is a junior synonym of D. similis Claus, 1876 according to Flossner (1972) .
Daphnia (Daphnia) lacustris vicina

Ceriodaphnia dubia Richard, 1894
Ceriodaphnia dubia Richard 1894b, p. 570-572, figs 6-8; Sars 1904, p. 631, PI. 33 : figs 2, 2a-b.
Type locality. "Lac Toba" (Richard 1894b) , N. Sumatra, Indonesia.
Richard's specimens. Unknown. See discussion of sample DGF 723 under Diaphanosoma modigliani. Comments. A valid species. Although similar specimens have been reported from many regions of the world, e. g. Europe (Flossner 1972 (Flossner , 2000 Alonso 1996) , Canada, U.S.A., Bolivia, East Africa, Australia (Berner 1987) , the species needs to be revised and specimens from different regions reconciled. The nonIndonesian populations particularly must be checked against specimens from the type locality.
13. Ceriodaphnia reticulata var. dubia n.v. in Richard, 1896 Ceriodaphnia reticulata Jurine, var. dubia n.v. in Richard 1896d, p. 184-185.
Type locality. "Lac Bougdashene" = Bogdasheni Lake, Georgia.
Richard's specimens. Unknown. There are few samples from Georgia in DGF, but none from the type locality.
Comments. This taxon is a junior homonym of Ceriodaphnia dubia Richard, 1894. 14. Ceriodaphnia rigaudi Richard, 1894 TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Comments. A species of the C. cornuta-complex (Berner 1985) , recently found to be a hornless form of C. cornuta (D. B. Berner, personal communication), but specimens from different continents should be reconciled. Richard published two papers describing this species in 1894, but the article describing Mediterranean populations (Richard 1894a) referred to previous publication on Vietnam (Richard 1894c) . Therefore the Vietnam locality should be considered the type locality of this species. The status of Mediterranean populations of C. cf. rigaudi mentioned by Richard (1894a) himself and by subsequent European authors (Alonso 1996) , as well of populations from other regions of the world (Berner 1985) , should be compared.
Scapholeberis spinifera brevispina Richard, 1897
Scapholeberis spinifera var. Richard's specimens. Unknown. Comments. According to Orlova-Bienkowskaja (1998) , S. iheringi is a junior symonym of S. daphnoides. However, a preliminary molecular-phylogenetic investigation (D. J. Taylor, personal communication) suggests an independent status for the South American populations, so S. iheringi is the name that should be applied only to the South American populations.
Family Moinidae Goulden, 1968 17. Moina dubia Guerne & Richard, 1892 Moina dubia Guerne and Richard 1892c, p. 527-530, figs 1-2; Rey and Sain-Jean 1968, p. 92-93, fig. 9 . Moina micrura dubia Guerne et Richard in Smirnov 1976, p. 200, fig. 179 . Type locality. The species was described from samples taken in two localities. "Station 128. -Etang d'eau assez vaseuse, sorte de cuvette d'environ 20 metres de diametre situee au milieu des dunes de sable, pres du village negre de Gounoune, a 4 kilometres a Test de Rufisque" and "Station 145. -Fontaine de Hann, puits d'eau douee situe a 100 metres du rivage de la bale de Hann, a environ 5 kilometres de Dakar", both in Senegal (Richard 1892c 
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extremity to posterodorsal angle, posterior margin straight, its height more than half of body height, ventral margin almost straight, with a shallow depression anterior to mucro (Fig. 3A) . Head without an ocular dome (Fig. 3B) . Frontal head pore small, located far from ventral margin of head shield (as seen from anterior side) at level of antennular sensory setae (Fig. 3C-E) . Fornices well-developed, covering coxal part of antenna II. Lateral head pore small, ovoid, located near ventral margin of head shield (Fig. 3F-G) . Compound eye small, ocellus absent. Labrum a fleshy appendage lacking significant projections, distal labral plate small. Ventral valve margin with a series of stout setae on its anterior portion, base of each located on internal surface of valve (Fig. 3H) . "Seta kurzi" located on internal side of valve anterior to abovementioned depression near mucro, mucro strong and long with truncated tip supplied with a system of minute indentations, and 1-3 incisions on ventral side (Fig. 31) , incisions absent from rare specimens with shortened mucro (Fig. 3J) . Series of minute setules at inner side of valve near posterior valve margin.
Thorax relatively long, with 6 limb pairs. Postabdomen strongly compressed laterally, with width approximately equal along all its length, with ventral (although functionally dorsal) margin almost straight (Fig. 3K) . Preanal margin long, slightly concave, with groups of setules distally. Sides of postabdomen supplied with series of finer setules. Distal (anal) margin truncated, postero-dorsal angle as a projection. Postanal portion as a cylindrical projection bearing paired postabdominal claws. Each claw regularly bent, with two pectens on concave (dorsal) margin, distal pecten consists of short spinules, while proximal pecten consists of 6-8 rather strong and thin teeth (Fig. 3L-M) . Postabdominal seta somewhat shorter than preanal margin, its distal section about 1.5 times shorter than distal one.
Antenna I fused with rostrum, rather long, its length from tip to tip of rostrum about 0.5 body lengths. Antennular (frontal) sensory seta located on rostrum. Free section of antenna I (not incorporated into rostrum) consists of a pre-aesthetasc portion, fused with rostrum, and a post-aesthetasc portion (Kotov et al. 2009 ), regularly bent in this taxon. Pre-aesthetasc portion straight, regularly narrowing distad in anterior view, an internal spine near a flat site of origin of aesthetascs. Post-aesthetasc portion directed ventrally and posteriorly, remarkably curved in lateral view. Both portions supplied with dorsoventral series of fine denticles.
Antenna II typical for the genus, six pairs of thoracic limbs with morphology indistinguishable from that in other species (Kotov 1996 (Kotov , 1997a .
Ephippial female, male. Unknown. Comments. No differences were found between B. japonica and B. longirostris (O. F Muller, 1776); the latter is a very common species very widely distributed (Kotov et al. 2009 ). Koffnek et al. (1999) arrived at the same conclusion after a study of a topotypic specimen from Lake Hakone. Richard's specimens. Unknown. Comments. A valid species whose distribution is regarded as cosmopolitan; some Amazonian populations were re-examined by Kotov (1997a, b) . Genetic distances among populations from different continents are great, suggesting a group of sibling species (D. J. Taylor, personal communication). As noted in the synonymy, Bosminella Anisitsi Daday, 1903 and Bosminopsis macaguensis Rey et Vasquez, 1986 are suggested synonyms of B. deitersi (Kotov 1997b Comments. A valid species (Smirnov 1992) , reported circumtropically but rare; non-African populations should be reconciled with specimens from type locality. Only African records are presented in the synonymy.
Bosminopsis deitersi Richard, 1895
Guernella raphaelis Richard, 1892
Guernella Raphaelis Richard 1892b, p. 218-221, figs 4-5; Rey and Saint-Jean 1968, p. 97, fig. 14; Fryer 1974, p. 227-230, figs 110-112; Smirnov 1976,p. 156, figs 140-141; Koffnek 1984,p. 50-51, fig. 27; Smirnov 1992, p. 114 , figs 485^90.
Type locality. "Mayoumba et a l'endroit nomme "Caca Muerca""(Richard 1892b), Gabon. Richard's specimens. A few females from samples DGF 851 and DGF 854 from "Fr. Eq. Africa" (no further information).
Samples DGF 855 and DGF 865 from "Caca Muerca. Fr. Eq. Africa" do not contain this taxon. Sample DGF 883 from "Mayoumba. Congo, Fr. Eq. Africa", which also contained Guernella raphaelis according to David Frey's card, is no longer present in the collection.
Comments. A valid species (Smirnov 1992) , reported circumtropically but rare; non-African populations should be reconciled with specimens from type locality. Only African records were presented in the synonymy.
Macrothrix chevreuxi Guerne et Richard, 1892
Macrothrix Chevreuxi Guerne and Richard 1892c, p. 530-533, figs 3-6. Type locality. "Rio Fresco, pres Rufisque" and "un lieu dit "Caca Muerca", pres Majumba", (Richard 1892c) . The former now is in Senegal; the latter now is in Gabon.
Richard's specimens. A few females from samples DGF 854 from "Fr. Eq. Africa" (no further information).
Samples DGF 855 and DGF 865 from "Caca Muerca. Fr. Eq. Africa" do not contain this taxon. Samples DGF 708 and DGF 883 from "Mayoumba. Congo, Fr. Eq. Africa" are no longer in the collection but did not contain Macrothrix sp. according to David Frey's card. There are no Macrothrix in any of the samples from Senegal.
Comments. A junior synonym of M. triserialis according to Smirnov (1992) . However, Dumont et al. (2002) and believe that specimens reported as "M. triserialis" constitute a large assemblage of sibling species. The status of different African populations of M. cf. triserialis should be reconciled with specimens from type locality.
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Macrothrix goeldi Richard, 1897
Macrothrix Goeldi Richard 1897a, p. 287-289, figs 32-34. Type locality. "... en eau douee, en particulier pres de Concepcion et a Lunache" (Richard 1897a), Chile.
Richard's specimens. Unknown. Comments. A junior synonym of M. spinosa according to Smirnov (1992) , which is regarded now as a circumtropical species; however, specimens from different localities should be reconciled.
Family Chydoridae Dybowski et Grochowski, 1894 emend. Dumont et Silva-Briano, 1998 27. Alona alluaudi Richard, 1898 Richard's specimens. Two parthenogenetic females in sample DGF 1041 labelled "Lac L'andohalo jans. Tananarive. Altitude absolute 1290 m.". Andohalo today is an urban area within town of Antanarive; if the type locality exists, most probably it has been significantly modified.
Only two other samples from Madagascar are listed in the catalogue, DGF 704 and DGF 972, but they contain no cladocerans.
Comments. A valid tropical-subtropical species adequately redescribed by Sinev (2001) with specimens from Sudan, Iraq and Uzbekistan. See Sinev (2001) and Van Damme et al. (2010b) for further comments.
Alona moniezi Richard, 1888
Alona Moniezi Richard 1888a, p. 24 (nomen nudum); Richard 1888b, p. 46^17; Richard, 1888d, p. 252; Moniez 1889, p. 347.
Type locality, "environs de Vichy, puis dans un bassin du pare de M. Du Buysson a Brout-Vernet (Allier)" (Richard 1888b), France. Syntypes in NHM. NHM 1911.11.8.28509-28513, labelled as "Alona moniezi, Types, Vichy, France, 1888". NHM 1911.11.8.M.4136, two females labelled as "Alona moniezi, Types, = Lynceus rectangulus, Vichy, France, 1888".
Richard's specimens in DGF. Syntypes (found here): Many females and males in the sample DGF 744, "Chateau du Verten (Allier) (le Vernet), Alona moniezi Rich.". In contrast to all other samples, DGF 744 in the manner of his writing) . So, these specimens were determined by the author of this taxon and are considered here as syntypes.
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Comments. A. moniezi initially was published as a nomen nudum in a list of taxa (Richard 1888a) . A formal description without illustrations was published (Richard 1888b) containing a reference to the first paper. This species belongs to the A. elegans-group which is similar to species of Coronatella Dybowski et Grochowski, 1894 . Van Damme et al. (2010a proposed that A. moniezi may be a hybrid of A. elegans and C. rectangula. Richard's specimens. Unknown. Comments. Valid species of Coronatella Dybowski & Grochowski, 1894, neotropical distribution. African populations described by Delachaux (1917) and other authors belong to C. anemae Van Damme et Dumont, 2008; see further comments in Van Damme and Dumont (2008) and Van Damme et al. (2010b) . Richard's specimens. Unknown. Comments. Valid species from South America recently redescribed from Brazil by Sinev and Hollwedel (2005) . See further comments in Van Damme et al. (2010b) . (Richard, 1895) Alona Davidi Richard 1895e, p. 192-195, figs 5-8. 1901, p. 60-61, PL 10: figs 3, 3a-b; Biraben 1939, p. 663-665, figs 17-18 . Alonella punctata Daday 1905, p. 163-164, PI. 10: figs 12-17 . Leberis davidi (Richard) in Sinev et al. 2005, p. 193-201, figs 60-150. Type locality, "une mare a Drouillard, pres de Port-au-Prince" (Richard 1895e), Haiti.
Alona sarsi
Leberis davidi
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Richard's specimens. Unknown. Of numerous samples from Haiti (DGF 719, 721, 727, 751, 752, 788, 792, 800, 8005, 806, 836, 909, 989 ) none contain specimens of Leberis.
Comments. Valid species recently redescribed from numerous South American localities by . Ellas-Gutierrez and Valdez-Moreno (2008) found a similar species in Mexico. According to recent knowledge, L. davidi is widely distributed in the Neotropics, but a new, careful re-examination is needed.
Leberis davidi iheringi Richard, 1897
Alona Davidi var. Iheringi Richard 1897a, p. 294-296, figs 42-43. not Alona iheringi Sars 1901, p. 49-51, PI. 9 : figs 2, 2a-c. not Alona iheringula Kotov and Sinev 2004, p. 95-97, figs 1-8. Type locality, "mares pres Lourenco et a Rio Grande do Sul", Brazil (Richard 1897a).
Richard's specimens. Unknown. Comments. Recently regarded as a junior synonym of L. davidi (Richard 1895 ) (see . Alona iheringi Sars, 1901 is a junior homonym of A. davidi iheringi Richard, 1897. The former name was replaced by A. iheringula Kotov & Sinev, 2004 (see Van Damme et al. 2010b ). (Richard, 1888) Chydorus Letourneuxi Richard 1888b, p. 46; Blanchard and Richard 1890, p. 137; Blanchard and Richard 1891, p. 513-514, figs 1-5; Richard 1894a, p. 376; Gurney 1909, p. 292, PI. 11: figs 2-23; Gauthier 1928: fig. 44 . Pleuroxus obtusirostris Smirnov, 1965 in Smirnov 1966b . Pleuroxus letourneuxi (Richard) in Smirnov 1966a, p. 163-167, 176, figs 1-4; Smirnov 1971, p. 254-255, figs 254-257; Smirnov 1996, p. 61-64, figs 237-242. Type locality, "une source a Bir-en-Nebech", Tunisia (Richard 1888b Redescription. Parthenogenetic female. Body transparent, in lateral view rounded, very deep for the genus (body height/ body length = 0.90-0.95 in adults), maximum height in middle (Fig. 4A, O) . Dorsal margin evenly arched from tip of rostrum to well-defined posterodorsal angle, posterior margin straight, posteroventral angle broadly rounded, without teeth, ventral margin with a distinct prominence in middle. Striation expressed predominantly in anteroventral portions of valve. In anterior view body roundedrhomboid, without a dorsal keel (Fig. 4B) .
Pleuroxus letourneuxi
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This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Postabdomen wide, ventral margin almost straight (Fig. 5A-D, I ). Preanal margin straight to slightly concave, approximately as long as anal or postanal margin, preanal-postanal angle well-defined, dorso-distal portion of postabdomen widely rounded, withoug distinct depression near base of claws. Each side of postanal portion with successive series of thin postanal teeth, not increasing in size distally, series evenly grading into series of setules on anal margin. Lateral to marginal teeth, two rows of fascicles consisting of short, fine setules. Postabdominal seta shorter than preanal margin, with proximal part longer than distal part. Postabdominal claw short (significantly shorter than preanal or anal margin), massive, slightly and evenly curved, with setules along ventral margin, a spinule distally on its dorsal margin, and two spines toward its base, proximal shorter than distal (Fig. 5E) .
Antenna I not reaching tip of rostrum, slightly narrowing distally, without a basal peg (Fig. 5H ). Antennular sensory seta slender, arising on a small prominence at last quarter of antennular length . Nine short aestetascs of slightly differing size. Antenna II relatively short, coxal part with two sensory setae, basis robust, with a rudimentary distal spine (Fig. 5G) . Antennal branches relatively elongate, exopod and endopod TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited.
subequal in length, all segments cylindrical, antennal formula, setae 0-0-3/1-1-3, spines 1-0-1/0-0-1. Exopod and endopod apical swimming setae subequal in size. No chitinous insertions within distal segments. Lateral seta on proximal segment of endopod thinner and shorter than distal lateral seta. Spine on proximal segment of exopod small.
Paragnath as a shallow, setulated projection. Maxilla I as a projection with three setae (Fig. 6A ) Limb I (Fig. 6B) . Accessory seta absent, ODL relatively small, a long, and a short seta both unarmed. IDL approximately as large as ODL, with series of setules; three IDL setae differing in size, similarly armed distally with short, fine setules. Endite 3 with three soft posterior setae (a-c) and somewhat shorter stiff anterior seta 1 (Fig. 6B: 1) . Endite 2 with short anterior seta d, long setae e and f, and thin posterior seta 2 armed with minute setules distally. Endite 1 with long, slender posterior setae g-i, and anterior seta 3 similar to seta 2. Fascicles of thin setules on inner face of limb, plus bunches of longer thicker setules at ventral margin of limb, two slender ejector hooks of subequal size. A short seta, remnant of maxillar process, on limb base.
Trunk limb II (Fig. 6C-D) . Exopodite subquadrangular, with a short seta. Inner margin of limb with eight scrapers, 1-2 specially long, 3-5 shorter, subequal in size, 6-8 short, also subequal in size. A series of small projections near distal setae, and a small sensillum near scraper 4. Distal armature of gnathobase with 2 series of thin setules, and four setae (1^4). Filter plate II with eight setae, two ventral elements shorter than the rest; proximal seta of filter plate inflated at base.
Trunk limb III (Fig. 6E-F) . Exopodite sub-rectangular, with 4 distal setae of different sizes (1-4) and 3 lateral setae (5-7). Distal endite with 3 anterior setae ( Fig. 6F: 1-3 ), all with minute setules distally; small sensillae near bases of setae 2 and 3. Basal endite with 4 anterior setae of subequal size (4-7), armed with small setules distally, a small bottle-shaped sensillum near seta 4. On posterior surface, 6 setae (a-f) of similar size, bilaterally armed with sparse, fine setules. Gnathobase separated from basal endite. Distal armature of gnathobase with large, bottle-shaped sensillum (1), 3 setae (2-4), plus setules. Filter plate III with 8 setae of similar size.
Trunk limb IV (Fig. 6G-H ). Exopodite wide, subovoid, with 7 setae of unequal size (1-7). Inner-distal portion of limb IV with 4 marginal setae (l-4),distal seta with minute setules on distal section, setae 2-\ each with thick basal section and slender, setulated distal section, sensillae located near setae 2 and 3. On posterior surface, 4 soft setae (a-d). Gnathobase distinct with 4 distal setae. Filter plate with 6 setae.
Trunk limb V (Fig. 61) : Exopodite large, subovoid, with a single distal seta 1 and 3 lateral setae (2-4), distal to seta 1 are 2 small projections bearing long setules. Inner limb portion as elongate, flat lobe, with setulated margins, setae 1 and 2 setulate. Distal armature of gnathobase as a single projection, filter plate V with 4 long setae.
Ephippial female, Male. See Gurney (1909 Gurney ( , 1928 . The descriptions do not correspond with contemporary level of detail, although the illustrations of the habitus of male and ephippial female (Gurney 1909, figs. 20, 23) are quite reliable.
Size. Parthenogenetic females 0.33-0.57 mm (in Richard's specimens), male 0.35 mm (Smirnov 1996) . Differential diagnosis. Among species of the Pleuroxus with deep body (see Frey 1991; Smirnov 1996; Kotov 2008) , P. letournexi is remarkable in its (1) very small size, (2) sub-globular shape, (3) absence on any keel or ridge on dorsal portion of brood chamber and (4) presence of successive series of short, thin postanal teeth as in some other non-globular aduncus-like species (see Frey 1993a; Alonso 1996; Smirnov et al. 2006) and instead of strong singular teeth as in the majority of other sub-globular species. P. letournexi, without a basal peg on antenna I, is another aduncus-like species compromising Frey's (1993b) intergeneric subdivision of Pleuroxus, as was proposed earlier by Kotov (2008) ; the size of this peg differs even in some of the closest congeners (Kotov & Sheveleva 2008) . The absence of a basal peg on antenna I in P. letournexi, as well as in few other species (Smirnov et al. 2006) , differentiates these species from the remaining aduncus-liks. species. P. letournexi has a typical set of filter setae on the gnathobase of limbs II-V (8-8-6-4), which differentiates it from other Pleuroxus-like genera and from a few species of the Pleuroxus (see Frey 1991 Frey , 1993a Kotov 2008) .
Comments. Valid species, common in the Mediterranean area (Smirnov 1971 (Smirnov , 1996 .
This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. (Richard, 1897) Chydorus Poppei Richard 1897a, p. 296-297, figs 44^5; Sars 1901,p. 68-69, PI. 11: figs 2, 2a-c; Delachaux 1919, p. 32-33, PI. 3: figs 7-8; Biraben 1939, p. 668-669, figs 22-24; Harding 1955, p. 351, fig. 99; Smirnov 1971, p. 306, figs333,335 . Ephemeroporus poppei (Richard) in Frey 1982, p. 237-238, PI. 1: 7, 44^-5; Smirnov 1996, p. 152. Type locality. "... en eau douee, en particulier pres de Conception et a Lunache", Chile (Richard 1897a).
Ephemeroporus poppei
Richard's specimens. Unknown. Comments. Valid species distributed throughout South America (Smirnov 1996) . (Richard, 1894) Pleuroxus Barroisi Richard 1894a, p. 375-377, figs 9-12.
Ephemeroporus barroisi
Chydorus barroisi (Richard) in Sars 1895, p. 25-28, PI. 4: figs 9-13; Richard 1897a, p. 297; Smirnov 1971, p. 301, fig. 328 . Ephemeroporus barroisi (Richard) in Frey 1982, p. 234-237, PI. 1: figs 9-12; Smirnov 1996 , p. 156-159, figs 649-659. Frey (1982 provides a more complete synonymy; however, the non-Mediterranean populations may belong to one or more sibling species.
Type locality. "Birket Abbadi" (Richard 1894a) Frey (1982) considered the name a nomen dubium, based primarily on the absence of Richard's types, but Smirnov (1996) correctly noted that the species can be distinguished based on Richard's figures and descriptions. The name has been applied to populations found around the world (Smirnov 1996) ; in Asia they are found even in the Amur Basin (Kotov, unpublished) . Ephemeroporus sp. described by Alonso (1987) may be this species. The non-Mediterranean populations remain to be reconciled with the Mediterranean populations.
Discussion
Jules Richard was recognized as a renowned cladoceran taxonomist by the end of the 19 th century. He described 3 new genera of cladocerans and 37 new taxa of species rank, predominantly from non-European localities. His descriptions were among the best of that time, although the absence of information about thoracic limbs compromises some of them. His illustrations were realistic and adequately represented characters important for the cladoceran systematics. His new taxa were predominantly of L2 level description according to Van Damme et al. (2010b) . It is remarkable that all 3 of his genera and 16 (43% of total number) of his species or subspecies are regarded as valid now, and some other taxa of species rank that have been synonymized subsequently may be found valid after revisions using his own specimens and samples. Because Jules Richard was recognized as an excellent cladoceran taxonomist, three taxa were named after him during the period of his active taxonomic research: Alona richardi Stingelin, 1895; Daphnia richardi Burckhardt, 1899 and Ceriodaphnia richardi Sars, 1901 . However, none of them is regarded as a valid species today. More recently he has been honored with Leptodora richardi Korovchinsky, 2009 , a species named after him because Poppe and Richard (1890) reported unusually small adult females of Leptodora from Lake Sitai (China); this attribute, among other characters, is used to differentiate L. richardi (see Korovchinsky 2009) .
Toward the end of the period of his active taxonomic research, Richard (1895d, 1896a) started a revision of the Cladocera of the world. Unfortunately, only the Ctenopoda and Daphnia parts were published by him for this revision. The taxonomic value of these publications is especially great, particularly for Daphnia, because no global revision of the world fauna of this genus has been undertaken since then, although a
